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123 
Question #: 1 
1D: 354576 KS is a 67-year-old female who presents to her local emergency department with shortness of breath, 
$ fever, and cough. Her chest X-ray reveals a left lower lobe infiltrate consolidation. Her viral 
iag nasopharyngeal polymerase chain reaction (PCR) test returns 5 hours later and indicates KS is positive 
P Fag for influenza (type A, H1N1). 


(fers escoace She has no known drug allergies, no significant comorbidities, and her methicillin-resistance 
Staphylococcus aureus (MRSA) screening swab is negative. KS is to be admitted to the general 
medicine ward for care of influenza-associated community acquired pneumonia (CAP) with a CRB-65 
score of 1. 


Community-acquired pneumonia (CAP) with a positive influenza diagnosis should be treated with which of 
the following medications? 


Select one: 
Baloxavir and doxycycline % 
Oseltamivir % 
Amantadine and amoxicillin X 


Oseltamivir, v 
ceftriaxone, 

and 
azithromycin 


Rose Wang (ID:113212) this answer is correct. Oseltamivir is the recommended 
therapy for inpatients with influenza. For inpatients with pneumonia and 
influenza, antibiotic community-acquired pneumonia (CAP) therapy should be 
added. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To determine an appropriate antimicrobial treatment regimen for an inpatient with community-acquired 
pneumonia (CAP) and influenza. 


BACKGROUND: 


Current guidelines recommend treatment of influenza-associated pneumonia with neuraminidase inhibitors 
such as oseltamivir and zanamivir along with antibacterial therapy for community-acquired pneumonia (CAP). 
Up to 30% of people who die of influenza pneumonia have secondary bacterial co-infection. 


While patients with influenza without pneumonia may be treated with either watchful waiting or with an 
antiviral depending on their risk category and time of presentation, patients with pneumonia and influenza 
are at increased risk of mortality due to secondary bacterial infection. The difficulty is knowing which patients 
have primary viral pneumonia and which have co-infection or secondary infection. 


It is reasonable to initiate antimicrobial therapy in these patients while assessing their full clinical status and 
response to therapy. 


Amantadine, another antiviral medication, was previously used to treat influenza pneumonia; however, it is 
no longer recommended due to the prevalence of viral resistance. 


RATIONALE: 


Correct Answer: 


* Oseltamivir, ceftriaxone, and azithromycin - Oseltamivir is the recommended therapy for inpatients 
with influenza. For inpatients with pneumonia and influenza, antibiotic community-acquired 
pneumonia (CAP) therapy should be added. 


Incorrect Answers: 


* Baloxavir and doxycycline - Baloxavir and doxycycline are not the optimal choice of treatment for KS 


Question #: 2 


1D: 54566 


Correct 


at this time. 


* Oseltamivir - Oseltamivir is recommended for influenza type A infections but monotherapy is 
inappropriate in this case. 


* Amantadine and amoxi 
influenza. 


in - Amantadine is no longer recommended for use as an antiviral to treat 


TAKEAWAY/KEY POINTS: 


Influenza pneumonia can be treated with oseltamivir, zanamivir, or baloxavir and should be initiated within 
48 hours of symptom onset. Patients with signs of pneumonia on presentation should also be treated with 
antimicrobial therapy per the 2019 Infectious Diseases Society of America (IDSA) community-acquired 
pneumonia (CAP) guidelines. 


REFERENCE: 


[1] Metlay JP, Waterer GW, Long AC, et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. AM J Respir Crit Care Med. 2019;200(7):e45-e67. doi:10.1164/rccm.201908-1581ST 


The correct answer is: Oseltamivir, ceftriaxone, and azithromycin 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASI 


KP is a 62-year-old female who presents to the emergency department with a cough, fever, and 
sputum production. A chest X-ray is completed and shows pulmonary infiltrates in the right lower 
lobe. 


Physical examination shows: 


* Oxygen saturation: 95% on room air 
+ Temperature: 38.1 degrees Celsius 
© WBC: 12.5 x 1049 cells/L 


Sputum culture shows gram-positive cocci in pairs ( 


diplococci) 


Allergies: 


e Penicillin (anaphylaxis - age 37 with cloxacillin) 
e Tetracycline (severe gastrointestinal adverse drug reaction - esophageal erosion) 
Past Medical History: 


* Urinary tract infection (treated with sulfamethoxazole/trimethoprim 1 month prior to 
emergency department presentation) 

* Acute bacterial rhinosinusitis (treated with azithromycin 2 weeks prior to emergency 
department presentation) 

+ Type 2 diabetes (treated with metformin 1000 mg PO BID) 


Assuming that a diagnosis of community-acquired pneumonia (CAP) is established, which organism is most 
likely to be causing the disease? 


Select one: 


Streptococcus ¥ y a y 
pneumoniae Rose Wang (ID:113212) this answer is correct. Since the sputum culture shows 


gram-positive cocci in pairs, this is most likely to be Streptococcus pneumoniae. 


Klebsiella pneumoniae % 
Staphylococcus aureus % 
Escherichia coli % 


Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 
To identify the common pathogens that are involved in community-acquired pneumonia (CAP). 


BACKGROUND: 


There are various microorganisms that have been implicated in community-acquired pneumonia (CAP). 
Streptococcus pneumoniae is the most common pathogen. The atypical organisms, such as Mycoplasma 
pneumoniae and Chlamydia pneumoniae, are also common causes of CAP, particularly in an ambulatory 
setting. Haemophilus influenzae and Moraxella catarrhalis are other common bacterial causes to consider. 
Respiratory viruses such as influenza and human rhinovirus are responsible for approximately 15% of CAP 
cases. Less common causes of CAP include gram-negative bacilli, Legionella spp., and Mycobacterium 
tuberculosis. 


RATIONALE: 


Question #: 3 


ID: 54567 
Corect 


Flag question 


[Sera eecoace 


Correct Answer: 


© Streptococcus pneumoniae - Since the sputum culture shows gram-positive cocci in pairs, this is most 
likely to be Streptococcus pneumoniae. 


Incorrect Answers: 


* Klebsiella pneumoniae - Since the sputum culture shows gram-positive cocci in pairs, this is most 
likely to be Streptococcus pneumoniae. Klebsiella pneumoniae appears as gram-negative rod-shaped 
bacteria. 


© Staphylococcus aureus - Since the sputum culture shows gram-positive cocci in pairs, this is most 
likely to be Streptococcus pneumoniae. Staphylococcus aureus appears as gram-positive bacteria in 
clusters. 


© Escherichia coli - Since the sputum culture shows gram-positive cocci in pairs, this is most likely to be 
Streptococcus pneumoniae. Escherichia coli appears as gram-negative rod-shaped bacteria. 


TAKEAWAY/KEY POINTS: 


Streptococcus pneumoniae is the most common pathogen implicated with community-acquired pneumonia 
(CAP). It often appears in microbiology as gram-positive cocci in pairs (.e., diplococci). 


REFERENCE: 


[1] Jain S, Self WH, Wunderink RG, Fakhran S, Balk R, et al. CDC EPIC Study Team. Community-Acquired 
Pneumonia Requiring Hospitalization among U.S. Adults. N Engl J Med. 2015 Jul 30;373(5):415-27. doi: 
10.1056/NEJMoa1 500245. 


The correct answer is: Streptococcus pneumoniae 


is revealed to be positive for Streptococcus pneumoniae. The emergency 
department physician decides to initiate KP on antibiotic therapy to treat community-acquired 
pneumonia (CAP) and then discharge her from hospital with a pian for follow-up with her family 
physician in two days. He approaches you, the emergency department pharmacist, to discuss the 
appropriate antibiotic to prescribe for KP. 


Which of the following options is the most appropriate antibiotic regimen to recommend for KP at this time? 


Select one: 


Azithromycin 500 mg PO on day 1 followed then 250 mg PO daily * 

Levofloxacin v 

750 mg PO Rose Wang (ID: 113212) this answer is correct. Levofloxacin would be a 
daily reasonable option for KP given her allergy history and recent antibiotic use. 


Ceftriaxone 1 g IV Q24H X 
Doxycycline 100 mg PO BID * 


Marks for this submission: 


.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To determine an appropriate antimicrobial regimen for an outpatient with community-acquired pneumonia 


(CAP). 


BACKGROUND: 


In the outpatient setting, empiric antibiotic treatment of community-acquired pneumonia (CAP) in adults 
depends on whether the patient has comorbidities or risk factors for antibiotic-resistant pathogens. Relevant 
comorbidities include chronic heart, lung, liver, or renal disease, diabetes, alcoholism, malignancy, or 
asplenia. Relevant risk factors for antibiotic resistance include prior respiratory isolation of methicillin- 
resistant Staphylococcus aureus (MRSA) or Pseudomonas aeruginosa or recent hospitalization and receipt of 
parenteral antibiotics (in the last 90 days). 


For patients with no comorbidities or risk factors for MRSA or Pseudomonas aeruginosa, the recommended 
initial empiric treatment strategy is amoxicillin or doxycycline or a macrolide if local pneumococcal resistance 
is <25% (i.e. azithromycin or clarithromycin). For patients with any of the aforementioned comorbidities, the 
recommended initial empiric treatment strategy is combination therapy with amoxicillin/clavulanate or 
cephalosporin (i.e, cefuroxime) and macrolide or doxycycline. An alternative option in this scenario could be 
monotherapy with a respiratory fluoroquinolone (i.e, levofloxacin or moxifloxacin). 


RATIONALE: 
Correct Answer: 


* Levofloxacin 750 mg PO daily - Levofloxacin would be a reasonable option for KP given her allergy 
history and recent antibiotic use. 


Incorrect Answers: 


* Azithromycin 500 mg PO on day 1 followed then 250 mg PO daily - Given that KP received 
azithromycin recently (less than 3 months ago), we should preferentially avoid this option due to 
potential for macrolide-resistant Streptococcus pneumoniae. 


* Ceftriaxone 1 g IV Q24H - KP does not require hospitalization; therefore, an intravenous antibiotic 
would not be the most appropriate therapy. 


* Doxycycline 100 mg PO BID - Given that KP had a severe adverse drug reaction to tetracycline, it 
would be best to avoid doxycycline due to the potential for a similar adverse effect. 


TAKEAWAY/KEY POINTS: 


For patients with any of the following comorbidities (chronic heart, lung, liver, or renal disease, diabetes, 
alcoholism, malignancy, or asplenia), the recommended initial empiric treatment strategy is combination 
therapy with amoxicillin/clavulanate or cephalosporin (i.e. cefuroxime) and macrolide or doxycycline. An 
alternative option in this scenario could be monotherapy with a respiratory fluoroquinolone (ie., levofloxacin 
or moxifloxacin). 


REFERENCE: 


[1] Metlay JP, Waterer GW, Long AC, et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med. 2019;200(7):e45-e67. doi'10.1164/rcem.201908-1581STb 


The correct answer is: Levofloxacin 750 mg PO daily 


Question #: 4 


1D: 54568 Which of the following options is NOT an adverse effect of levofloxacin therapy? 
Corect 


Flag Select one: 


(er) Headaches * 


Ototoxicity w 


Rose Wang (ID:113212) this answer is correct. Ototoxicity is not a known adverse 
effect of levofloxacin therapy. 


QT prolongation * 
Tendinitis * 


Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 

To identify known adverse effects secondary to respiratory fluoroquinolone use in the treatment of 
community-acquired pneumonia (CAP). 

BACKGROUND: 


The most frequently reported adverse drug reactions of fluoroquinolones in clinical trials were nausea, 
headache, diarrhea (including Clostridium difficile-associated disease), insomnia, dizziness, and constipation 
Fluoroquinolones may also cause photosensitivity and therefore, excessive exposure to sunlight should be 
avoided. Levofloxacin should also be avoided in patients taking Class la or Ill antiarrhythmics or with 
prolonged QTe interval. Tendinitis and tendon rupture are rare side effects. Risk factors include age over 60, 
use of corticosteroid drugs, and kidney, heart or lung transplants. 


RATIONALE: 
Correct Answer: 

* Ototoxicity - Ototoxicity is not a known adverse effect of levofloxacin therapy. 
Incorrect Answers: 

e Headaches - Headaches are a known adverse effect of levofloxacin therapy. 


e QT prolongation - QT prolongation is a known adverse effect of levofloxacin therapy. 


* Tendinitis - Tendinitis is a known adverse effect of levofloxacin therapy. 


TAKEAWAY/KEY POINTS: 


Patients prescribed levofloxacin therapy should be counselled on potential side effects including nausea, 
headache, diarrhea (including Clostridium difficile-associated disease), insomnia, dizziness, constipation, 
photosensitivity, QT prolongation, tendinitis, and tendon rupture. 


REFERENCE: 


Mineh M Cammumitv-Acauirad Pratimania In Camnanditim nf Theranarttic Chaicac Ottawa ON: 


Question #: 5 


ID; 54583 
Corect 
Hag question 


The correct answer is: Ototoxicity 


MB is a 5-year-old female who was admitted to the hospital as an inpatient for community-acquired 
pneumonia (CAP). On day 3 of her hospital admission, MB's symptoms have somewhat improved. She 
is able to tolerate oral intake and has an improved level of consciousness. Her respiratory rate remains 
elevated at 32 breathes per minute, but has improved compared to when she was admitted. Her 
oxygen saturation is 98% of 2 L via nasal prongs. 


Her current bloodwork reveals the following: 


Bloodwork 

( Parameter Value Normal Range 
Lactate 1.2 mmol/L <1.5 mmol/L. 
White Blood Cells (WBC) 17 x 109 cell/L 5- 15 x 10^9 cell/L 
Neutrophils 14x 10^9 cell/L 1 -7x 10^9 cell/L 
Lymphocytes 1.2 X 10^9 cell/L 1- 7 X 10^9 cell/L 
Sodium 135 mmol/L 130 - 140 mmol/L 
Potassium 3.7 mmol/L 3.5 -5 mmol/L 
Bicarbonate 23 mmol/L 23 -29 mmol/L 
Serum Creatinine 54 mmol/L 50 - 110 mmol/L 


Her sputum culture results reveal Streptococcus pneumoniae sensitive to amoxicillin, ceftriaxone, and 


vancomycin. 


Upon hospital admission, she was initially started on ceftriaxone 1 g IV Q24H and has received 2 
doses. 


She has no known allergies to medications. 


Which of the following options is the most appropriate recommendation for MB's antimicrobial therapy at 
this time? 


Select one: 
Ceftriaxone 1 g IV x 5 days total * 


Change to-cefuroxime 250 mg PO BID x 10 days * 
Change to clarithromycin 175 mg PO BID x 5 days * 


Changeto v 

in Rose Wang (ID:113212) this answer is correct. Amoxicillin is the drug of choice in 
500 mg PO the management of community-acquired pneumonia (CAP) in children. A 7-day 
TID x 5 days course of antibiotic treatment is considered adequate for a pediatric patient that 


had been hospitalised due to pneumonia. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 
The determine appropriate targeted antimicrobial therapy for a pediatric patient with community-acquired 
pneumonia (CAP). 
BACKGROUND: 
Targeted antimicrobial therapy for patients is often not possible due to the frequent lack of microbiology. 
When present, using this microbiology to reduce the antimicrobial spectrum of agents may decrease the risk 
of adverse effects and the acquisition of drug-resistant organisms, The decision to "step-down" to oral 
therapy from intravenous therapy is driven by several factors and includes: 

e Hemodynamic stability 

e Clinical improvement on initial therapy 


* Ability to tolerate oral therapy 


* An organism (confirmed or likely) that is sensitive to oral medication available 


If these factors are present, switching to oral therapy can reduce the need for intravenous access and 
potentially lead to a shorter hospital length of stay. 


When selecting oral treatment options for penicillin-susceptible Streptococcus pneumoniae, amoxicillin is the 


Question #: 6 


1D: 54578 


Corect 


preterred agent due to tolerability, absorption, and spectrum ot activity. In patients with prior, non-severe, 
non-pruritic reactions to penicillins, use of penicillin or amoxicillin is suggested owing to the low likelihood 
for true allergy. In cases of hives or other symptoms suggestive of anaphylaxis, as well as any evidence of 
type II-IV severe hypersensitivity reactions, alternative therapy is suggested. 


Lastly, the duration of total effective antimicrobial therapy for community-acquired pneumonia (CAP) in 
children ranges from 7 to 10 days. This includes the initial antimicrobial use as well as tailored therapy (if 
used). Failing to account for the initial antimicrobial therapy duration is a common reason for overtreatment 
in many patients. 


RATIONALE: 


Correct Answer: 


* Change to amoxicillin 500 mg PO TID x 5 days - Amoxicillin is the drug of choice in the 
management of community-acquired pneumonia (CAP) in children. A 7-day course of antibiotic 
treatment is considered adequate for a pediatric patient that had been hospitalised due to 
pneumonia. 


Incorrect Answers: 


* Ceftriaxone 1 g IV x 5 days total - MB is now able to tolerate oral medication; therefore, step-down 
therapy is warranted. Furthermore, five days of therapy may be too short of a duration to treat 
pneumonia in hospitalized children. 


Change to cefuroxime 250 mg PO BID x 10 days - While cefuroxime is an appropriate choice, a 
total treatment duration of 12 days is excessive, especially considering that MB is showing signs of 
clinical improvement. 


Change to clarithromycin 175 mg PO BID x 5 days - Streptococcus pneumoniae sensitivity to 
macrolides are not commonly tested in clinical microbiology laboratories; however, community 
resistance rates are usually fairly high (20-25%). 


TAKEAWAY/KEY POINTS: 


Tailoring therapy to microbiology (e.g., sputum culture results) and stepping down from intravenous to oral 
antimicrobial therapy may improve several factors important to patient care while leading to equivalent 
therapeutic outcomes when compared to intravenous therapy. 


REFERENCE: 


[1] Le Saux N, Robinson JL, et al. Uncomplicated pneumonia in healthy Canadian children and youths: 
Practice points for management. Canadian Paediatric Society Position Statement 31 October 2018. Available 
at https://www.cps.ca/documents/position/pneumonia-~-management-children-youth 


The correct answer is: Change to amoxicillin 500 mg PO TID x 5 days 


All of the following are goals of therapy for community-acquired pneumonia (CAP) EXCEPT: 


Select one: 
Relieve symptoms such as cough, sputum production, and dyspnea % 


Prevent complications of community-acquired pneumonia (CAP) including respiratory failure and  *% 


sepsis 

Provide outpatient careto w 

prevent tree Rose Wang (ID:113212) this answer is correct. Patients with 
transmission in hospitals community-acquired pneumonia (CAP) may need to be treated as 


inpatients in certain situations. 


Prevent recurrence of the infection * 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To identify the goals of therapy for community-acquired pneumonia (CAP). 


BACKGROUND: 


The goals of therapy for community-acquired pneumonia (CAP) include: 


Assess the severity of pneumonia to determine the appropriate initial treatment setting 


Relieve symptoms such as cough, pleuritic chest pain, sputum production, and/or dyspnea 


Prevent morbidity (respiratory failure, dyspnea, pleural effusion, empyema, pulmonary abscess, 
pneumothorax, sepsis, septic shock, syndrome of inappropriate antidiuretic hormone (SIADH), 
immobility-related complications) 


Prevent mortality in nonpalliative patients 


e Prevent transmission 


e Prevent recurrence 


RATIONALE: 


Correct Answer: 


* Provide outpatient care to prevent infection transmission in hospitals - Patients with community- 
acquired pneumonia (CAP) may need to be treated as inpatients in certain situations. 


Incorrect Answers: 


* Relieve symptoms such as cough, sputum production, and dyspnea - Relieving symptoms such as 
cough, pleuritic chest pain, sputum production, and/or dyspnea is a goal of therapy for community- 
acquired pneumonia (CAP). 


* Prevent complications of community-acquired pneumonia (CAP) including respiratory failure 
and sepsis - Preventing morbidity is a goal of therapy for commurnity-acquired pneumonia (CAP). 


* Prevent recurrence of the infection - Preventing a recurrence or a repeat infection is a goal of 
therapy for community-acquired pneumonia (CAP). 


TAKEAWAY/KEY POINTS: 


The goals of therapy for community-acquired pneumonia (CAP) include: assessing the severity of pneumonia 
to determine the appropriate initial treatment setting, relieving symptoms such as cough, pleuritic chest pain, 
sputum production, and/or dyspnea, preventing morbidity (respiratory failure, dyspnea, pleural effusion, 
empyema, pulmonary abscess, pneumothorax, sepsis, septic shock, syndrome of inappropriate antidiuretic 
hormone (SIADH), immobility-related complications), preventing mortality in nonpalliative patients, 
preventing transmission, and preventing recurrence. 


REFERENCE: 


[1] Loeb M. Community-Acquired Pneumonia. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://mynxtx.ca. 


The correct answer is: Provide outpatient care to prevent infection transmission in hospitals 


Question #: 7 
1D: 54572 THE NEXT TWO QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
Corect 
Flag question SZ is a 4-year-old male presenting with his mother to the local children’s hospital where you are the 


Send Feedback 


emergency department pharmacist. Per his mother, SZ was in his usual state of health until 
approximately 3 days ago, at which time he developed a rapid onset fever, lethargy, and lack of 
interest in food. Over the following days, SZ continued to feel unwell with a peak measured 
temperature at home of 40.2 degrees Celsius. On the day of presentation, SZ was more lethargic and 
was noted to have rigors in the morning, prompting presentation to the hospital. His blood oxygen 
saturation measured on arrival was 95% on room air. At triage, his vital signs were as follows: 


Vital Signs 

[ Parameter Value Normal Range 
Respiratory Rate 41 20 - 30 breath/minute 
Heart Rate 125 81 - 117 beats/minute 
Blood Pressure 95/65 90-110/55-75 mmHg 


Despite acetaminophen 240 mg being administered approximately 1.5 hours prior to triage time, his 
temperature remains 38.9 degrees Celsius. 


Per SZ's mother, he weighs approximately 23 kg and had an anaphylactic allergy to amoxicillin at the 
age of 2 (requiring the use of epinephrine in hospital). 


He attends a preschool program where there have been typical levels of circulating childhood 
respiratory infections. 


He lives with his parents, brother (age 10), and sister (age 7), along with a dog and cat. None of these 
contacts have evidence of infectious disease. 


Apart from the current clinical situation, SZ is otherwise healthy. 


You encounter this patient with the most responsible physician immediately after the initial triage is 

complete. Upon primary examination, SZ has decreased breathing sounds in his right lower lung. He 
has some accessory muscle use and chest indrawing. Initial complete blood count (CBC), electrolytes, 
serum creatinine, and chest X-ray are ordered, along with a nasopharyngeal swab for viral pathogens 
and two sets of blood cultures. 


At this point in SZ's hospital care, which of the following options is the most appropriate treatment strategy? 


Select one: 


Await initial bloodwork results and viral nasopharyngeal swabs for COVID, influenza, and RSV 


Initiate 
cefotaxime Rose Wang (ID: 113212) this answer is correct. Given SZ's presentation of acute 


Ve community-acquired pneumonia (CAP) with poor PO intake, intravenous cefotaxime and 
azithromycin is the optimal empiric choice at this time. Since SZ is in the hospital 
setting, he can be monitored closely for any signs of cross-reactivity with cefotaxime 
considering his past anaphylactic reaction to amoxicillin. 


azithromycin 


Initiate ampicillin IV + azithromycin IV 


Initiate doxycycline PO 


TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To determine an appropriate antimicrobial regimen for a pediatric patient with moderate to severe 
community-acquired pneumonia (CAP). 


BACKGROUND: 


Pneumonia in the pediatric population represents a significant cause of morbidity in those under 5 years of 
age. Causes of pneumonia in this age group include Streptococcus pneumoniae, influenza, and less commonly 
Haemophilus influenzae, Moraxella catarrhalis, Streptococcus pyogenes, Mycoplasma pneumoniae, and 
Chlamydia pneumoniae. Staphylococcus aureus, including methicillin-resistant Staphylococcus aureus (MRSA), 
is a rare cause of pneumonia in children but should be considered in patients with rapid deterioration, 
necrotizing disease, or in those not responding to initial therapy. 


When considering empiric therapy in a pediatric patient, assessing the clinical acuity, history of present 
illness, medical history, and antimicrobial exposure can all modify treatment decisions. Generally, empiric 
therapy should start with broad antimicrobial coverage in severely ill patients and then be tailored based on 
clinical response and microbiology, 


When considering the route of administration, parenteral is not necessarily better than oral therapy in 
patients who are stable and can tolerate oral intake. In patients unable to tolerate oral intake, or in those with 
hemodynamic compromise or decreased level of consciousness, parenteral therapy is suggested. 


If influenza is suspected, prompt treatment should be initiated with neuraminidase inhibitors (-e., oseltamivir, 
zanamivir). Antiviral treatment may prevent secondary bacterial infections, particularly in hospitalised or 
moderately to severely ill children. 


Streptococcus pneumoniae has been shown to be the most common bacterial cause of uncomplicated 
community-acquired pneumonia (CAP) in children. Outpatients should usually be treated with oral amoxicillin 
and patients who require hospitalisation but do not have a life-threatening illness should be treated 
empirically with intravenous ampicillin. 


Children who experience respiratory failure or septic shock with pneumonia should be treated empirically 
with a third-generation cephalosporin (ie., ceftriaxone or cefotaxime) because it offers better coverage than 
amoxicillin or ampicillin for beta-lactamase-producing Haemophilus influenzae, penicillin-resistant 
pneumococcus, and methicillin-susceptible Staphylococcus aureus. When there is rapidly progressing 
multilobar disease or pneumatoceles, the addition of vancomycin empirically is recommended to provide 
coverage for methicillin-resistant Staphylococcus aureus (MRSA) until cultures become available. 


Mast children resolve infection without the need for macrolides. However, treatment with macrolides may be 
appropriate to hasten recovery in children who are more seriously ill or have a persistent cough. 


In Canada, it is standard to treat uncomplicated presumed bacterial pneumonia in hospitalised children for 7 
to 10 days. 5 days has been shown to be adequate for outpatient pneumonia. Oral step-down therapy is 
appropriate once patients are clinically improved, afebrile, and ready for hospital discharge. 


Per the most recent Canadian position statement on the management of pediatric pneumonia, a non-severe, 
non-urticarial rash in the past to penicillin or amoxicillin does not preclude therapy with either agent in the 
future, Furthermore, subsequent tolerance of the same class of medication increases the likelihood of the 
past reaction being non-allergic and/or non-severe. The cross-reactivity rate between penicillins and second- 
or third-generation cephalosporins is extremely low. However, if the reaction to a penicillin included rapid 
onset of urticaria, angioedema, hypotension, or bronchospasm, the patient must be observed for 30 minutes 
after the first dose of cephalosporin with epinephrine available. 


RATIONALE: 
Correct Answer: 


* Initiate cefotaxime IV + azithromycin IV - Given SZ's presentation of acute community-acquired 
pneumonia (CAP) with poor PO intake, intravenous cefotaxime and azithromycin is the optimal 
empiric choice at this time. Since SZ is in the hospital setting, he can be monitored closely for any 
signs of cross-reactivity with cefotaxime considering his past anaphylactic reaction to amoxicillin. 


Incorrect Answers: 


* Await initial bloodwork results and viral nasopharyngeal swabs for COVID, influenza, and RSV - 
Although these results would assist in guiding therapy, immediate empiric action is required prior to 
the availability of this information. 


Initiate ampicillin IV + azithromycin IV - SZ has a past history of anaphylactic reaction to 
amoxicillin; therefore, ampicillin use is not recommended. 


Initiate doxycycline PO - Doxycycline use is not recommended in patients aged <8 years. 
Furthermore, antibiotic treatment via the PO route in a patient with this severity of illness is not the 
most appropriate option. 


TAKEAWAY/KEY POINTS: 
Empiric therapy for pediatric patients with pneumonia should always contain adequate coverage for 


Question #: 8 


1D: 54573 
Corect 


¥ Flag question 


Streptococcus pneumoniae. Further refinements to drug choice can be made by considering patient severity 
of illness, ability to take oral medications, along with past medical and medication history 


REFERENCE: 


[1] Le Saux N, Robinson JL, et al. Uncomplicated pneumonia in healthy Canadian children and youths: 
Practice points for management. Canadian Paediatric Society Position Statement 31 October 2018. Available 
at: https://www.cps.ca/documents/position/pneumonia-management-children-youth 


The correct answer is: Initiate cefotaxime IV + azithromycin IV 


Which of the following options best reflects the primary goal of care for SZ at this point in time? 


Select one: 
Eradicate the causative pathogen(s) * 
Avoid Clostridium difficile infection * 
Encourage PO intake % 


Normalize wv 


vital signs Rose Wang (ID:113212) this answer is correct. Improving SZ's respiratory status is 


the most urgent goal of therapy at this time. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To identify goals of therapy in pediatric patients with community-acquired pneumonia (CAP). 


BACKGROUND: 


Pneumonia is a fairly common infection in younger patient populations, especially those under 5 years of 
age. While the majority of pneumonia is treated successfully in the outpatient setting, hospitalization, ICU 
transfer, and death can occur. The overarching primary goals of therapy for pediatric community-acquired 
pneumonia (CAP) include: 


* Prevent mortality 
© Prevent morbidity 
© Prevent adverse events secondary to treatment 


e Return to baseline functional status 


While these goals are all important, the timing and priority may differ based on the timeframe in which 
interventions are occurring. In this scenario, as the patient has just presented to the hospital and is 
moderately to severely ill, the priority is to improve efficacy of treatment and prevent morbidity and 
mortality. Other goals of therapy are important, but at this time, priority is given to appropriate therapy to 
avoid decompensation. Once more information is gathered and clinical stability is attained, clinicians should 
re-prioritize the goals of therapy. 


RATIONALE: 
Correct Answer: 


e Normalize vital signs - Improving SZ's respiratory status is the most urgent goal of therapy at this 
time. 


Incorrect Answers: 


Eradicate the causative pathogen(s) - While eradicating the causative pathogen(s) is important, it is 
not the most urgent goal of therapy at this time. 


Avoid Clostridium difficile infection - While avoiding Clostridium difficile infection is important, it is 
not the primary goal of therapy at this time. 


Encourage PO intake - While encouraging PO intake is important, it is not the primary goal of 
therapy at this time. 


TAKEAWAY/KEY POINTS: 


In this scenario, as the patient has just presented to the hospital and is moderately to severely ill, the priority 
is to improve efficacy of treatment and prevent morbidity and mortality. Other goals of therapy are 
important, but at this time, priority is given to appropriate therapy to avoid decompensation. Once more 
information is gathered and clinical stability is attained, clinicians should re-prioritize the goals of therapy. 


REFERENCE: 


[1] Le Saux N, Robinson JL et al. Uncomplicated pneumonia in healthy Canadian children and youths: Practice 
points for management. Canadian Paediatric Society Position Statement 31 October 2018. Available at 
httos://www.cos.ca/documents/nosition/oneumonia-manaaement-children-vouth 
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The correct answer is: Normalize vital signs 


You are a pharmacist working at a local community hospital's outpatient clinic. Today, one of the clinic 
physicians approaches you to discuss a mutual patient. DN is a 48-year-old female who has just been 
diagnosed with community-acquired pneumonia (CAP). She presents with cough, fever, and increased 
sputum production. The physician would like to initiate DN on antibiotic therapy and treat her as an 
outpatient. DN's past medical history is significant for allergic rhinitis for which she takes cetirizine 10 
mg PO daily PRN. She does not take any other medications. She had a serious anaphylactic reaction to 
azithromycin in the past. 


Which of the following options is the most appropriate antibiotic treatment regimen to initiate for DN at this 
time? 


Select one: 
Clarithromycin 500 mg PO BID * 
Moxifloxacin 400mg PO daily * 
Amoxicillin/clavulanate 500 mg/125 mg PO TID and doxycycline 100 mg PO BID * 
Amoxicillin Y 
1g TID Rose Wang (ID:113212) this answer is correct. DN does not present with 
comorbidities or risk factors for methicillin-resistant Staphylococcus aureus (MRSA) 


or Pseudomonas aeruginosa. Therefore, she should be prescribed amoxicillin or 
doxyeyeline. 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia 


LEARNING OBJECTIVE: 


To determine an appropriate antimicrobial regimen for an outpatient with community-acquired pneumonia 
(CAP). 


BACKGROUND: 


In the outpatient setting, empiric antibiotic treatment of community-acquired pneumonia (CAP) in adults 
depends on whether the patient has comorbidities or risk factors for antibiotic-resistant pathogens. Relevant 
comorbidities include chronic heart, lung, liver, or renal disease, diabetes, alcoholism, malignancy, or 
asplenia. Relevant risk factors for antibiotic resistance include prior respiratory isolation of methicillin- 
resistant Staphylococcus aureus (MRSA) or Pseudomonas aeruginosa or recent hospitalization and receipt of 
parenteral antibiotics (in the last 90 days). 


The initial empiric recommendation for patients without comorbidities or risk factors for MRSA or 
Pseudomonas aeruginosa is amoxicillin or doxycycline or a macrolide if local pneumococcal resistance is 
<25% (i.e, azithromycin or clarithromycin). Patients with any of the aforementioned comorbidities are 
advised to have combination therapy with amoxicillin/clavulanate or a cephalosporin (i.e, cefuroxime) and 
macrolide or doxycycline. An alternative option in this scenario could be monotherapy with a respiratory 
fluoroquinolone (i.e levofloxacin or moxifloxacin). 


RATIONALE: 
Correct Answer: 


* Amoxicillin 1 g TID - DN does not present with comorbidities or risk factors for methicillin-resistant 
Staphylococcus aureus (MRSA) or Pseudomonas aeruginosa. Therefore, she should be prescribed 
amoxicillin or doxycycline 


Incorrect Answers: 


* Clarithromycin 500 mg PO BID - DN had a serious anaphylactic reaction to azithromycin in the past; 
therefore, it is not recommended to prescribe another macrolide. 


* Moxifloxacin 400 mg PO daily - DN does not present with comorbidities or risk factors for 
methicillin-resistant Staphylococcus aureus (MRSA) or Pseudomonas aeruginosa. Therefore, she should 
be prescribed amoxicillin or doxycycline. 


present with comorbidities or risk factors for methicillin-resistant Staphylococcus aureus (MRSA) or 
Pseudomonas aeruginosa. Therefore, she should be prescribed amoxicillin or doxycycline. 


TAKEAWAY/KEY POINTS: 


For patients with no comorbidities or risk factors for methicillin-resistant Staphylococcus aureus (MRSA) or 
Pseudomonas aeruginosa, the recommended initial empiric treatment strategy is amoxicillin or doxycycline or 
a macrolide if local pneumococcal resistance is <25% (i.e., azithromycin or clarithromycin). 


REFERENCE: 


[1] Metlay JP, Waterer GW, Long AC, et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Cli ical Practice Guideline of the American Thoracic Society and Infectious Diseases 
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The correct answer is: Amoxicillin 1 g TID 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


SLis a 65-year-old male who has been recently admitted overnight to the emergency department. He 
has a history of COPD and is currently taking tiotropium 18 mcg daily and salbutamol 100 mcg 2 puffs 
QID PRN at home. He is experiencing dyspnea and increased sputum production (yellow/green in 
colour). 


Examination: BP = 130/73 mmHg; HR = 115 bpm; temperature = 38.1 degrees Celsius; WBC = 15.1; 
Neutrophils = 11.6; Oxygen saturation = 80%; pH = 7.27 


Blood and sputum cultures are drawn and sent for sensitivity and culture. 


On his previous admission to the hospital 2 months ago, the patient's sputum culture grew 
Pseudomonas aeruginosa. 


He is provisionally diagnosed with mixed hypoxic and hypercapnic respiratory failure secondary to 
acute exacerbation of COPD and pneumonia. 


Based on the patient's clinical presentation and past medical history, the physician approaches you to 
help manage SI's clinical condition. 


Given SL's current clinical condition and past medical history, which of the following pathogens should most 
likely be taken into consideration when choosing empiric antimicrobial therapy? 


Select one: 
Methicillin-resistant Staphylococcus aureus (MRSA) X 
Influenza Virus X 
Legionella pneumoniae * 


Pseudomonas ¥ $ 

ASA Rose Wang (ID:113212) this answer is correct. Given that SL's previous sputum 
culture grew Pseudomonas aeruginosa, this organism should be suspected and 
covered empirically until the current sensitivity and culture results are available. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Community-Acquired Pneumonia (CAP) 


LEARNING OBJECTIVE: 


To identify patient-specific factors that may make certain causative organisms more likely in patients with 
community-acquired pneumonia (CAP). 


BACKGROUND: 


There are various microorganisms that have been implicated in community-acquired pneumonia (CAP). 
Streptococcus pneumoniae is the most common pathogen. The atypical organisms, such as Mycoplasma 
pneumoniae and Chlamydia pneumoniae, are also common causes of CAP, particularly in the ambulatory 
setting. Haemophilus influenzae and Moraxella catarrhalis are other common bacterial causes to consider. 
Respiratory viruses such as influenza and human rhinovirus are responsible for approximately 15% of CAP 
cases. 


Less common causes of CAP include gram-negative bacilli, Legionella spp., and Mycobacterium tuberculosis. 
Risks for infection with gram-negative bacilli (e.g. Escherichia coli, Klebsiella spp., Enterobacter spp., Serratia 
spp., Pseudomonas aeruginosa) include chronic steroid use, underlying lung disease, alcoholism, and frequent 
antibiotic therapy. 


In addition to the common pathogens identified in the literature, it is important to consider previous sputum 
cultures, unusual exposures, known colonization, and immunization status when determining the most likely 
pathogens in your patient. 


RATIONALE: 
Correct Answer: 
* Pseudomonas aeruginosa - Given that SL's previous sputum culture grew Pseudomonas aeruginosa, 


this organism should be suspected and covered empirically until the current sensitivity and culture 
results are available. 


Incorrect Answers: 


e Methicillin-resistant Staphylococcus aureus (MRSA) - Consider patient-specific factors which may 
make other causative organisms more likely, 


© Influenza virus - Consider patient-specific factors which may make other causative organisms more 
likely. 


* Legionella pneumoniae - Consider patient-specific factors which may make other causative 
organisms more likely. 


TAKEAWAY/KEY POINTS: 


In addition to the common pathogens identified in the literature, it is important to consider previous sputum 
cultures, unusual exposures, known colonization, and immunization status when determining the most likely 
pathogens in your patient. 


REFERENCE: 


[1] Matlay JP, Waterer GW, Long AC et al. Diagnosis and Treatment of Adults with Community-Acquired 
Pneumonia. An Official Clinical Practice Guideline of the American Thoracic Society and Infectious Diseases 
Society of America. Am J Respir Crit Care Med Vol 200, Iss 7, pp e45-e67, Oct 1, 2019. 


The correct answer is: Pseudomonas aeruginosa 
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